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METHOD FOR OPERATING A FUEL SUPPLY
SYSTEM OF A MOTOR VEHICLE

BACKGROUND INFORMATION

It 1s known from German Patent Application No. DE 199
58 393 that information about the driver type may be derived

from a time-averaged fuel consumption of an internal com-
bustion engine. A transmission control system of the motor
vehicle 1n which the internal combustion engine 1s installed 1s

activated as a function of the ascertained driver type. German
Patent Application No. DE 103 35 732 describes the estab-

lishment of a limit for an actuation rate of a gas pedal as a
function of a previously ascertained driver type. When the
limit 1s exceeded, more fuel 1s 1njected.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide a method of
the above-named type via which the operating safety 1s
improved and fuel consumption 1s reduced.

It 1s provided according to the present invention that the
performance, 1 particular a criterion for performing regen-
eration, for example, of an active carbon filter which absorbs
tuel vapor produced 1n a fuel container or for performing a
diagnosis of a component of the fuel supply system, 1s a
function of the ascertained driver type.

This 1s based on the following technology: In order to
observe limiting values for hydrocarbon vapor emission,
many motor vehicles have a fuel vapor retaining system. In
such a retaining system, the fuel vapor produced 1n the fuel
container 1s absorbed 1n an active carbon filter. However, the
active carbon filter must be regenerated from time to time to
restore 1ts fuel absorbing capability. The active carbon filter
may therefore be connected to an intake manifold of the
internal combustion engine via a tank venting valve. If this
valve 1s open, the partial vacuum 1n the intake manifold
aspires Iresh air through the active carbon container, entrain-
ing the fuel absorbed 1n the active carbon and taking 1t to
combustion. The tank venting valve 1s activated observing the
lambda factor, and the injected fuel quantity 1s adjusted
accordingly.

The active carbon filter may, however, be regenerated only
at certain operating points of the internal combustion engine
at which suificient partial vacuum exists 1n the imtake mani-
fold. In internal combustion engines having direct gasoline
injection, regeneration may be performed only 1n (throttled)
homogeneous operation, so that a changeover from stratified
operation to homogeneous operation must be performed from
time to time to fully regenerate the active carbon filter.

In the case of a calm and defensive driver type, an operating,
strategy of the fuel supply system 1s selected 1n which regen-
eration ol the active carbon f{ilter 1s performed only 1n a
relatively extended steady-state operating state and, prima-
rily, 1n an optimum operating state for regeneration of the
active carbon {ilter. In contrast, 1n the case of an agitated
and/or “sporty” driver, an operating strategy of the fuel supply
system 15 selected 1n which frequent and brief activation of the
regeneration of the active carbon {ilter 1s allowed to ensure
appropriate absorbing capability of the active carbon filter 1n
the other operating states. The criterion 1s insofar preferably a
priority or a frequency. Other criteria for performing the
regeneration are, however, also concetvable, for example,
certain operating parameters (velocity, accuracy, point 1n
time, temperature, etc.).

The performance of a diagnosis of a component of the fuel
supply system or a criterion for this performance may also be
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a Tunction of the ascertained driver type. This 1s based on the
fact that the components and systems of the fuel supply sys-
tem and of the internal combustion engine must be constantly
checked for proper functioning to be able to ensure low-
emission operation. The number of “trips™ traveled and the
number of diagnosis cycles performed must have a certain
relationship to each other. Also 1n this case 1t 1s true that
certain diagnoses are advantageously performed in certain
operating states of the fuel supply system, 1.¢., of the internal
combustion engine. Thanks to the method according to the
present invention, an operating strategy of the fuel supply
system may be selected for a calm and defensive driver 1in
which a diagnosis 1s not mitiated immediately or 1n each case,
but, for example, 1n which the system waits for a steady-state
operating state to increase the reliability of the diagnosis. At
the same time, the priority of a diagnosis may be pushed
“back™ 1n such a case to possibly allow other time-critical
functions to be given priority. In contrast, in the case of an
agitated and “sporty” driver, an operating strategy 1s selected
in which basically any diagnosis opportunity i1s quickly made
use of to achieve the predefined diagnosis frequency. The
preferred criteria are, also 1n this case, priority or frequency.

It 1s basically also concervable that a way, 1n particular a
characteristics curve, of determining a setpoint quantity of the
tuel supply system 1s established or selected as a function of
the ascertained driver type. The setpoint quantity is preferably
a setpoint pressure or a gradient of the setpoint pressure. Inthe
case of a calm, defensive driver, an operating strategy of the
tuel supply system 1n which a rather low pressure level 1s set
overall and pressure changes are effected relatively slowly
and/or 1n a delayed manner 1s thus selected. Conversely, inthe
case of an agitated and/or “sporty” driver type, an operating
strategy of the fuel supply system 1s selected in which the
pressure level 1s increased, for example during acceleration
phases, whereby a higher power output of the internal com-
bustion engine may be achieved. A pressure change may also
be implemented relatively quickly, 1.e., spontaneously 1n such
an operating strategy.

A preferred variant of the method according to the present
invention provides that the ascertained driver type 1s linked to
an 1dentification means, 1n particular a vehicle key, a wireless
key card, or a certain seat setting, and prior to or during
operation of the internal combustion engine the driver type 1s
identified on the basis of the identification means and the
appropriate operating strategy 1s selected. This makes 1t pos-
sible to set the optimum operating strategy of the fuel supply
system already from the start of the internal combustion
engine, which further improves the emission and consump-
tion characteristics of the internal combustion engine. It 1s
understood that 1t 1s always possible to check whether the
current driver type actually matches the driver type identified
using the identification means, and 1n the event of a change in
the driver type the new driver type 1s re-stored or re-linked to
the 1dentification means.

In the method according to the present invention, a selec-
tion may be made from a plurality of different fixedly set
driver types and corresponding operating strategies. The
driver types may include: consumption-oriented driver,
torque-oriented driver, calm driver, agitated driver. However,
other driver types are also concervable.

The present invention makes 1t possible to make optimum
use of possible regeneration and diagnosis phases, which 1s
advantageous in particular in the case of agitated drivers
because the necessary regeneration time and the necessary
diagnosis frequency are achieved even with such drivers
thanks to the present invention. The diagnosis reliability may
also be improved. In addition, a reduction 1 consumption
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may be achieved with a defensive driver and a gain in torque
may be achieved with a rather sporty driver.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a schematic depiction of a motor vehicle
having an internal combustion engine and a fuel supply sys-
tem

FIG. 2 shows a flow chart of a method for operating the
internal combustion engine, 1.e., the fuel supply system of

FIG. 1.

FI1G. 3 1s a schematic depiction for elucidating a first oper-
ating strategy of the fuel supply system of FIG. 1, which 1s
associated with a first driver type.

FI1G. 4 1s a depiction similar to FIG. 3 for a second operat-
ing strategy associated with a second driver type.

DETAILED DESCRIPTION

A motor vehicle 1s labeled with reference numeral 10 1n
FIG. 1. It 1s indicated in FIG. 1 only schematically by a box
delimited by a dash-dotted line. Motor vehicle 10 1s driven by
an internal combustion engine 12, which 1s in turn supplied by
a Tuel supply system 14.

Internal combustion engine 12 includes a plurality of cyl-
inders, only one of which is labeled with reference numeral
16 1n FIG. 1 for the sake of clarity. Cylinder 16 includes a
combustion chamber 18, to which combustion air 1s supplied
via an intake manifold 20, in which a throttle valve 22 1s
situated. Combustion gases are removed from combustion
chamber 18 via an exhaust pipe 24.

Fuel supply system 14 has a fuel injector 26, which injects
tuel (gasoline) 1nto mtake manifold 20. The functions eluci-
dated below, however, may be similarly implemented also 1n
internal combustion engines having direct gasoline 1injection
or 1n diesel engines. Fuel injector 26 1s supplied by an elec-
trical fuel pump 28, which 1n turn aspires fuel from a fuel
container 30. Fuel container 30 1s in turn connected to an
active carbon filter 32, which may be connected either to an
environment 36 or to intake manifold 20 via a tank venting
valve 34.

The operation of imternal combustion engine 12 and fuel
supply system 14 1s controlled and regulated by control and
regulating unit 38, which controls, for example, throttle valve
22, tuel injector 26, electrical fuel pump 28, and tank venting
valve 34. Fuel injector 26 may be supplied with fuel at varying,
pressure levels by activating electrical fuel pump 28.

Control and regulating unit 38 recerves signals from dif-
terent sensors, for example, a sensor 40, which ascertains an
instantaneous velocity vizg of motor vehicle 10, a sensor 42,
which detects an instantaneous position wdk of throttle valve
22, and a sensor 44, which detects an mstantaneous position
wped of an accelerator pedal 45. Furthermore, control and
regulating unit 38 i1s connected to a recerver 46, which reads
information of identification means 48 (arrow 50). Identifi-
cation means 48 may be an 1gnition key or a key card via
which control and regulating unit 38 may i1dentily a certain
driver of motor vehicle 10.

In motor vehicle 10 of FIG. 1, an operating strategy of fuel
supply system 14 of internal combustion engine 12 1s a func-
tion of a previously ascertained driver type. The driver type 1s
ascertained up to the minute on the basis of current operating
parameters of motor vehicle 10 and internal combustion
engine 12, or it may be ascertained using identification means
48 11 a certain driver type was previously linked thereto. This
1s now elucidated with reference to FIG. 2:
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After a start 1n 52, a query 1s performed in 34 to determine
whether driver type recognition 1s required for ascertaining
the current driver type. I the answer 1n 54 1s yes, driver type
recognition 1s performed 1n 56. For this purpose, typical oper-
ating parameters of internal combustion engine 12 are used,
for example, a mean absolute value of position wped of accel-
erator pedal 45, a gradient of position wped, a mean position
wdk of throttle valve 22, a gradient of this position wdk, a
mean gradient of the vehicle velocity vizg, etc. The current
driver may be assigned to a certain driver type in 56 by
comparison with typical behavior patterns. The driver type
may include, for example:

consumption-oriented driver, torque-oriented driver, calm
driver, agitated driver.

I the answer 1n 54 1s no, the driver type 1s ascertained 1n 58
using 1dentification means 48. This presupposes that the
driver type was recognized in a previous drive on the basis of
the above-mentioned operating parameters of motor vehicle
10 and of internal combustion engine 12 and linked to specific
identification means 48. The corresponding driver type may
then be 1dentified on the basis of identification means 48.

Depending on the driver type recognized 1n 36 or ascer-

tained 1n 38, an appropriate operating strategy for fuel supply
system 14 1s now selected 1n 60. The method 1s terminated 1n

62.

The meaning of the different driver types and the corre-
sponding operating strategies of fuel supply system 14 are
now elucidated with reference to FIGS. 3 and 4. A driver type
TYP1 1s recogmzed 1n FIG. 3. It 15 associated with an oper-
ating strategy BS1 of fuel supply system 14. Driver type
TYP1 corresponds 1n the specific embodiment described 1n
FIG. 3 to a generally calm and defensive driver. The corre-
sponding operating strategy BS1 of fuel supply system 14
means that electrical fuel pump 28 1s activated 1n 64 1n such a
way that an injection pressure p 1s reduced overall 1n a con-
trolled manner. Of course, this does not change the fact that
the pressure 1s adjusted to a variable setpoint pressure as a
function of other operating parameters of internal combustion
engine 12 and of motor vehicle 10. In operating strategy BS1,
the setpoint pressure level 1s thus reduced overall. Atthe same
time, operating strategy BS1 means that a change dp/dt in the
pressure 1s implemented more slowly or 1n a delayed manner

(block 66). Although torque is thereby lost, fuel consumption
1s also reduced.

.

In contrast, duration t ... of those phases 1n which tank
venting valve 34 connects active carbon filter 32 to intake
manifold 20 1s prolonged in 68 and frequency 1, ... of such
phases 1s reduced (block 70), or, in other words, 1n operating
strategy BS1 regeneration of active carbon filter 32 1s enabled
later and only when a relatively steady-state operating phase
of internal combustion engine 12 has been reliably achieved
and the likelihood of a longer constant drive 1s therefore
relatively high.

With regard to the performance of diagnoses of fuel supply
system 14, operating strategy BS1 means that their frequency
{74 18 reduced, while their duration t,, - 15 1ncreased, so
that relatively high diagnosis reliability 1s obtained (blocks 72
and 74). The priority of a diagnosis also may be pushed
“back” 1n operating strategy BS1 to possibly allow other
time-critical functions to be given priority.

If, however, another driver type 1s recognized 1n 36 or 38,
for example, a' TYP2 driver type, an operating strategy BS2 of
tuel supply system 14 1s selected for this driver type TYP2
according to FIG. 4. It 1s assumed here that driver type TYP2
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1s an agitated and “sporty” driver. In operating strategy BS2 of
tuel supply system 14, tuel pressure P, . 1s increased when
the driver requests an increase 1n torque, for example when
accelerating motor vehicle 10, taking into account consump-
tion disadvantages. A change dp/dt in the pressure 1s also
adjusted to a changed setpoint value quickly and immediately
via an appropriate spontancous and rapid activation of elec-
trical tuel pump 28 (block 78).

For regenerating tank venting valve 34, very short constant
phases are used to ensure a high rinsing rate of active carbon
filter 32. This means that duration t , . of the rinsing phase 1s
reduced; however, the corresponding frequency 1, .- 1s rela-
tively high (blocks 80 and 82 in FIG. 4). Similarly, each
diagnosis opportunity 1s quickly made use of to achieve the
necessary diagnosis frequency.

Time windows t,;,., 1n which a diagnosis may be per-
formed, are therefore selected 1n 84 to be small and the
allowed frequency 1, to be relatively high (blocks 84 and
86).

It1s apparent that, when using the above-described method,
it 1s possible to characterize the driver type on the basis of
typical driving behavior patterns, for example, accelerator
pedal position wped, pedal gradient dwped/dt, frequency of
load change, etc., and to implement a customized operating
strategy of fuel supply system 14. Fuel consumption and
torque may also be adjusted to the individual driver type, the
utilization of possible regeneration phases of active carbon
filter 32 may be optimized, and also the utilization of possible
diagnosis phases may be optimized and the diagnosis reliabil-
ity increased.

What 1s claimed 1s:
1. A method for operating a fuel supply system of a motor
vehicle comprising:
detecting a driving behavior of a driver of the motor vehicle
via at least one control input of the driver;
ascertaining a driver type as a function of the driving
behavior; and
performing one of a diagnosis and a regeneration of a
component of the fuel supply system as a function of the
ascertained driver type.
2. The method according to claim 1, further comprising one
of establishing and selecting a criterion for a performance as
a Tunction of the ascertained driver type.

3. The method according to claim 2, wherein the criterion
includes one of a priority and a frequency.

4. The method according to claim 1, wherein the compo-
nent mncludes an active carbon filter which absorbs fuel vapor
produced 1n a fuel container.

5. The method according to claim 1, further comprising:

linking the ascertained driver type to an identification
means, including one of a vehicle key and a certain seat
setting;

prior to or during operation of an internal combustion
engine of the motor vehicle, identifying the driver type
on the basis of the identification means; and

operating the fuel supply system as a function thereof.

6. The method according to claim 1, wherein a selection 1s
made from a plurality of different established driver types and
corresponding driver-specific dependencies, the driver types
including at least one of consumption-oriented driver, torque-
oriented driver, calm driver, and agitated driver.

7. The method according to claim 6, further comprising
reducing a priority for a consumption-oriented or calm driver
and increasing a priority for a torque-oriented or agitated
driver.
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8. A control/regulating unit for an internal combustion
engine, the unit operating a fuel supply system of a motor
vehicle, the unit comprising:

a computer processor configured to:

detect a driving behavior of a driver of the motor vehicle
via at least one control input of the driver;

ascertain a driver type as a function of the driving behav-
1or; and
perform one of a diagnosis and a regeneration of a com-

ponent of the fuel supply system as a function of the
ascertained driver type.

9. The control/regulating unit according to claim 8,
wherein the computer processor 1s configured to:

link the ascertained driver type to an identification means,
including one of a vehicle key and a certain seat setting;
and

prior to or during operation of an internal combustion
engine of the motor vehicle, identify the driver type on
the basis of the 1dentification means; and

operate the fuel supply system as a function thereof.

10. The control/regulating unit according to claim 8,
wherein a selection 1s made from a plurality of different
established driver types and corresponding driver-specific
dependencies, the driver types including at least one of con-
sumption-oriented driver, torque-oriented driver, calm driver,
and agitated driver.

11. The control/regulating unit according to claim 8,
wherein the processor 1s configured to one of establish and
select a criterion for a performance as a function of the ascer-
tained driver type.

12. The control/regulating unit according to claim 11,
wherein the criterion includes one of a priority and a 1fre-
quency.

13. The control/regulating unit according to claim 8,
wherein the component includes an active carbon filter which
absorbs fuel vapor produced 1n a fuel container.

14. The control/regulating unit according to claim 8,
wherein the processor 1s configured to reduce a priorty for a
consumption-oriented or calm driver and increasing a priority
for a torque-oriented or agitated driver.

15. A computer-readable medium containing a computer
program which when executed by a processor performs the

following method for operating a fuel supply system of a
motor vehicle:

detecting a driving behavior of a driver of the motor vehicle
via at least one control input of the driver;

ascertaiming a driver type as a function of the driving
behavior; and

performing one of a diagnosis and a regeneration of a
component of the fuel supply system as a function of the
ascertained driver type.

16. The computer-readable medium according to claim 135,
wherein the medium 1s for a control/regulating unit of an
internal combustion engine.

17. The computer-readable medium according to claim 135,
wherein the method further comprises:

linking the ascertained driver type to an identification
means, including one of a vehicle key and a certain seat
setting;

prior to or during operation of an internal combustion

engine of the motor vehicle, identifying the driver type
on the basis of the 1dentification means; and

operating the fuel supply system as a function thereof.
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18. The computer-readable medium according to claim 15, a consumption-oriented or calm driver and increasing a pri-
wherein a selection 1s made from a plurality of different ority for a torque-oriented or agitated driver.
established driver types and corresponding driver-specific 20. The computer-readable medium according to claim 15,
dependencies, the driver types including at least one of con- wherein the method further comprises one of establishing and
sumption-oriented driver, torque-oriented driver, calm driver, 5 selecting a criterion for a performance as a function of the
and agitated driver. ascertained driver type.

19. The computer-readable medium according to claim 15,
wherein the method further comprises reducing a priority for k% %k
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